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ShawEnvironmental,Inc.

1.0 Introduction

Shaw Environmental, Inc. has prepared this Sampling and Analysis Plan (SAP) Addendum No. 2

in support of the full-scale in-situ chemical oxidation (ISCO) activities to be conducted at

Installation Restoration (IR) Site 9 (Intermediate), Alameda Point, Alameda, California. This

Work Plan Addendum should be used in conjunction with the Final Project Plans, Chemical

Oxidation Pilot Testing for Removal Actions at Installation Restoration Sites 9, 11/21 and 16,

Alameda Point (IT, 2003), the Final Work Plan Addendum for In-Situ Chemical Oxidation Pilot

Testing at Installation Restoration Site 9 Intermediate, Alameda Point, Alameda, California

(Shaw, 2003a), and the Final Wbrk Plans, Full-Scale In-Situ Chemical Oxidation Testing at

Installation Restoration Sites 9 & 16, Alameda Point, Alameda, California (Shaw, 2003b).

During the initial ISCO pilot test conducted at IR Site 9 Intermediate in August 2002, surfacing
of the oxidant occurred during injection activities. Based on review of the analytical data, it was
determined that an insufficient quantity of reagent was introduced into the subsurface to

accurately determine an effective radius of influence, and that the test provided insufficient data

to be used for design of a full-scale application. Therefore, an additional pilot test was

recommended to assess whether the surfacing was specific to the injection well used or if it was
site related, and to evaluate the grou:ndwater treatment radial effect and needed reagent

quantities. The new pilot test consisted of three injection events (November 2003, January 2004,
and April-May 2004).

]'he results of the new pilot test indicated that reductions in contaminant concentrations could be

achieved using the modified Fenton's reagent ISCO process. Shaw recommended, and the Navy
agreed, to an expanded pilot test to assess the ability of two different injection methods (direct-

push versus injection wells) to succes:_fully deliver the reagent in sufficient volumes without

negative effects from surfacing or formation pressures. The expanded ISCO pilot test consisted
of 2 injection events (December 2004 and February 2005). The expanded pilot test was

conducted northwest of the original IR Site 9 Intermediate pilot test location. Results indicated

that the reagent can successfully be injected into the subsurface using temporary injection points
(installed with direct-push methods) and that the contaminant concentrations are affected.

The pilot tests (original and expanded) targeted the Upper Intermediate zone between 20 to 30

feet (ft) below ground surface (bg'0 and the Lower Intermediate zone between 30 to 40 ft bgs.
Based on the results of the expanded pilot test, the Navy has approved the full-scale

implementation of the ISCO technology at Site 9 Intermediate using direct-push injection
techniques.
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ShawEnvironmental,Inc.

This SAP Addendum No. 2 addresses tihesampling and analysis associated with full-scale ISCO
treatment of Site 9 Intermediate. The project data quality objectives have not changed and are

presented in Section 2.0 of Appendix A in the Final Project Plans (IT, 2003). All changes or

additions to the existing SAP are addressed in this Addendum.

The work will be conducted under Contract Task Order 0107 of Naval Facilities Engineering

Command Engineering Field Activity-West Environmental Remedial Action Contract Number
N62474-98-D-2076.

1.1 PurposeandScope
The purpose of SAP Addendum No. 2 is to summarize the activities to be performed and to

define the sampling procedures that will be used during full-scale ISCO application. Field

personnel will use this addendum as a refe.rence.

The scope of work for the field activitie:_will consist of the following:

• Monitoring well installation
• Monitoring well development
• Plume delineation and baseline groundwater sampling

• Full-scale ISCO application
• Temporary injection point installation
• Post-oxidant injection test sampling

The previous Work Plans (IT, 2003 and Shaw, 2003b) and the Work Plan Addendum
(Shaw, 2003a) provide the detailed procedures for collection, handling, labeling, and shipment of

the samples. Included in each of them i(sa description of analytical methods and quality control

samples. The Site Health and Safety Plan are also included as Appendix B.

The following tasks will be conducted:

• Installing 23 new groundwater monitoring wells

• Conducting plume delineation and baseline groundwater sampling

• Conducting three full-scale oxidant injection events by injecting reagents into 2 zones
of contamination (the Upper Intermediate zone between 20 to 30 ft bgs and the Lower
Intermediate zone between 313to 40 ft bgs)

• Conducting post-oxidant injection groundwater sampling.

Co_;DP4L'_844918Alameda(CTO 107)L_APAdd_9 Inter_3F SAPAdd 9 Inter 9177.dcc 1-2 Document ControlNumber91774.1205 Revision 0- March3f, 2005



ShawEnvironmental,Inc.

1.2 Objectives

Water matrices will be sampled and analyzed to achieve the project objectives. Analytical data

collected under the provisions of SAP Addendum No. 2 will be used for the following purposes:

• Refine and define the extent of t]hegroundwater contaminant plumes

• Evaluate baseline groundwate_rconditions prior to oxidant injection

• Evaluate the effectiveness of the full-scale oxidation process

• Determine the location and spacing of the temporary injection points prior to each
injection event.
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ShawEnvironmental,Inc.

2.0 SamplingStrategy

This section discusses the sampling and analysis strategy for groundwater and waste samples
required to meet the project ,dataquality objectives.

Procedures for sample collection and handling are discussed in existing project documents

(rr, 2003, Shaw, 2003a, and Shaw, 2003b). The Standard Operating Procedures referenced in
these sections are part of 17' Standard Quality Procedures and Standard Operating Procedures

Manual (IT, 2000).

Full-scale implementation of the ISCO activities at Site 9 Intermediate requires that the extent of

the contaminant plumes be defined to their respective maximum contaminant levels. In a

majority of the interpreted plume areas, limited hydropunch data is available. Therefore, new

groundwater monitoring wells will be installed and sampled to supplement and confirm historic
groundwater sampling results. The additional data will be used to refine and define the extent of

the groundwater contaminant plumes and to determine the location of the full-scale ISCO
temporary injection points.

The original technical assumptions for full-scale application at Site 9 Intermediate for injection
of the reagents and monitoring of the contaminant plume consisted of the following:

• Installation of 15 groundwater monitoring wells
• Installation of 113 groundwater iLnjectionwells
• Only one zone with contamination.

However, as a result of previous activities at the site including; cone penetrometer testing,

hydropunch groundwater sampling, and ISCO pilot testing the following decisions were made
for full-scale [SCO:

• Injection of the reagent will be made through temporary injection points into two
distinct zones of the contaminant plumes.

• The plume consists of the Upper Intermediate zone between 20 to 30 ft bgs and the
Lower Intermediate zone between 30 to 40 ft bgs.

• 23 new groundwater monitoring wells will be installed.

• 172 temporary injection points will be used to introduce the reagent into the
subsurface. (Based on treating the elevated concentration area. The number of
temporary injections points would increase if the treatment area expands to the
maximum contaminant level [MCL] boundary).
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Table 1, "Summary of Field Sampling and Analysis," presents a summary of sampling and

analysis for the project activities.

2.1 MonitoringWellInstallation

For full-scale application at Site 9 Intermediate, 23 new groundwater monitoring wells are

planned for installation. The proposed locations for the new monitoring wells are shown in

Figure 1, "Proposed Groundwater Monitoring Well Locations, IR Site 9 - Intermediate Zone,

Upper Intermediate Zone (20-30 ft. bgs)" and Figure 2, "Proposed Groundwater Monitoring
Well Locations, IR Site 9 - Intermediate Zone, Lower Intermediate Zone (30-40 ft. bgs)."

Twelve monitoring wells (9IF-MW01U through 9IF-MW12U) will be installed to monitor the

Upper Intermediate Zone from approTdmately 20 to 30 ft bgs. Ten monitoring wells
(PIF-MW01L through 9IF-MW10L) will be installed to monitor the Lower Intermediate Zone

from approximately 30 to 40 ft bgs. AdditionaUy, 1 monitoring well, 9IF-MW01S, will be
installed to monitor the shallow zone from approximately 10 to 20 ft bgs.

The well borings will be a minimum 8-inch inside diameter and will be advanced using a
hollow-stem auger rig. The wells will be constructed of new 2-inch inside diameter Schedule 40

polyvinyl chloride (PVC) flush-thread blank casing, with 10 ft of Schedule 40 PVC with
0.020-inch slot. The screen end cap will be threaded to the end of the screen. The bottom auger

flight will be plugged with a wooden pl_agto prevent formation materials from entering the auger

'_ll_ flights (this is due to the high potential fi_r flowing sands). Once completion depth is reached,
the augers will be flooded with potable water and the wooden plug will be knocked out of the

bottom auger flight. The wooden plug will remain in the formation and will not be retrieved.

The amount of potable water in the borehole will be measured and recorded.

Sections of solid 2-inch diameter PVC riser will complete the upper portion of the well, and the

final section of blank casing (riser) shall be cut with a pipe cutter approximately 6 inches bgs.

The top of the casing shall be completed with a 2-inch Schedule 40 PVC slip-by-male pipe

thread adapter and 2-inch threaded top cap. The annulus of each well will be filled with #2/12

grade silica sand, which will extend from the bottom of the borehole to approximately 2 ft above
the top of the screen. The well pack material will be placed through the augers to the position

above the screen. The augers will be slowly removed from the borehole as the sand pack is

placed around the screen. 'The bottom of the augers will never be pulled higher than 1-foot

be,low the top of the sand pack during installation. Frequent measurement of the top of the sand

pack will be made to assure that the bottom of the augers is never above the sand pack. Prior to

placing the bentonite seal, the sand pack will be carefully surged and then remeasured to assure
correct sand pack placement. If necessary, additional sand pack will be added to correctly

position the sand pack positiort/depth.
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A bentonite seal consisting of 3/8-inch coated bentonite chips will be placed above the top of the
'_m '_ sand pack to 6 ft bgs. The coated bentonite chips will be slowly dropped into the annulus of the

borehole. If the bentonite seal is placed above the water table, it will be hydrated with potable
water. Once the bentonite seal is placed, it will be allowed to set for a minimum of one hour to
allow proper hydration. When the benlonite is set, the remainder of the borehole will be filled to
tile surface with concrete.

The surface completion for ,eachwell will be constructed with a minimum 12°inch diameter steel
traffic-rated street box set in the concrete.

2.2 MonitoringWellDevelopment

Following construction, each well will be developed to maximize yield and minimize turbidity of
the water. Wells will be developed using a bailer, vented surge block, and submersible pump.

Well development will not commence until the concrete seal and street box have been in place
and allowed to set-up for at ileast48 hours.

2.2.1 Methods and Equipment

Wells will be developed by alternately surging with a vented surge block and pumping with a
submersible pump. Care shall be taken so as not to dislodge the bottom end cap during

development. One or more development rigs will be required to complete this task within the

allotted schedule. Wells will be initia][ly bailed prior to surging to remove debris. Following
bailing, the well will be carefully surged fbr a minimum of 15 minutes. This will be followed by

pumping the well with a submersible or peristaltic pump until the water appears to be clear. The
process will be repeated as necessary.

The subcontractor will use restraint when developing with a submersible pump so as not to over-

pump the well and plug the sand pack. The contractor will also use care when developing with
the vented surge block so as not to collapse the well screen or dislodge the end cap. The
subcontractor will provide a 500-gallon (minimum), truck-mounted water tank to contain all

purge water. All purge water will be transported by the subcontractor from the well site to a
central location determined by the _haw field representative.

ZZ2 Development Criteria

During well development, the Shaw field representative will sample the discharged water for

turbidity, pH, temperature, dissolw,_doxygen, and specific conductance. The subcontractor will

provide easy access to the purged water. A water meter will be used to measure flow rate (in
gallons per minute) and total gallons removed from the well. Wells will be considered

adequately developed when the water produced is sand free and clear/clean; and pH,

temperature, dissolved oxygen, turbidity and specific conductance have stabilized to plus or

minus 10 percent between two consecutive readings. For deeper wells where potable water was
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used to flood the augers, a minimum volume of water must be removed during development

equal to the volume of potable water added during well construction.

2.3 PlumeDelineationandBaselineGroundwaterSampling

Following well development, groundwater samples will be collected from each of the newly

installed and developed monitoring wells, and 6 of the existing pilot test monitoring/injection
wells (P-9-MWI03, P-9-MWI05, P-9-MWI06, 9EMW01, 9EMW03, and 9EMW04). The

existing wells to be sampled are shown on Figures 1 and 2 (three wells screened in the Upper
Intermediate Zone and three well,; are screened in the Lower Intermediate Zone). The results

will be used to refine and define, the extent of the groundwater contaminant plumes and to

establish baseline conditions. Groundwater samples will be collected using low-flow sampling

methods in accordance with the existing SAP (Appendix A) in the Work Plans (IT, 2003 and

Shaw, 2003b) and in the Work Plan Addendum (Shaw, 2003a). Samples will be analyzed for the

following parameters:

• Volatile organic compounds (VOC) by U.S. Environmental Protection Agency (EPA)
Method 8260B

• Dissolved Metals by EPA Method 6010B (aluminum, arsenic, antimony, barium,
beryllium, calcium, cadmium, chromium, cobalt, copper, iron, lead, magnesium,
manganese, nickel, potassium, selenium, silver, sodium, thallium, vanadium, and zinc)

• Hexavalent Chromium by EPA Method 7196A

• Semivolatile organic con_tpound(SVOC) by EPA Method 8270C

In addition, groundwater samples will also be measured in the field for pH, temperature, specific
conductivity, dissolved oxygen, and oxidation-reduction potential using hand-held field

ins,truments, and for ferrous iron and hydrogen peroxide using Hach test kits (or equivalent).

2.4 Full.ScaleApplication

Even though the area of concern underlies the majority of the parking lot and the storage area

associated with Building 166 (Power En,gineering main tenant) and the area to the southeast of

Building 166 (occupied by Delta Sandblasting) (See Figure 3, "1,1-Dichloroethane Plume Map,

IR Site 9 - Intermediate Zone, Upper Intermediate Zone (20-30 ft. bgs)," Figure 4,

"l,l-Dichloroethane Plume Map, IR S_te 9 - Intermediate Zone, Lower Intermediate Zone

(30-40 ft bgs)," Figure 5, "Vinyl C.hloride,Plume Map, IR Site 9 - Intermediate Zone, Upper

Intermediate Zone (20-30 ft. _,_), and Figure 6, "Vinyl Chloride Plume Map, IR
Site 9 - Intermediate Zone, Lower Intermediate Zone (30-40 ft. bgs)." Shaw will start full-scale

injections only in the areas of elevated concentrations (Figure 7, "'Temporary Injection Point

Locations, IR Site 9 - Intermediate Zone, Upper Intermediate Zone [20-30 ft. bgs]" and

_llr"
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Figure 8, "Temporary Injection Point Locations, IR Site 9 - Intermediate Zone, Lower

Intermediate Zone [30-40 ft. bgs])." Injections will be conducted by using a direct-push drilling

rig to advance temporary injection points into the subsurface to the desired depth, pulling back
the drive rods to expose the: screen, and rejecting the reagent into the targeted interval through

the screen. The full-scale application will consist of up to three oxidant injection events

(approximately one event per month). The injections will be scheduled one month apart to allow

for the collection of post-oxidant injection groundwater samples and to allow for concrete coring
for the temporary injection points. The number of temporary injection points (based on treating

the elevated concentration area) and quantities of reagent may change during the full scale

activities based on the results of each injection event; therefore, the area requiring treatment may

change. Additionally the number of temporary injection points would increase if the area of

concern expands to encompass the conlxtminant plumes to the MCL extent. The objective is to
treat the areas of concern to the MCL or to a level that is technically and economically

practicable.

2.5 Temporary Injection Point Installation

The temporary well points will be placed by a subcontractor using a direct-push rig to push

injection screens attached to 1.5-inch diameter rods to the desired depths within the test area at
Site 9 Intermediate (see Figures 7 and I_). A specially designed injection screen, 3-fl in length,
set inside a retractable rod will be al:tached to the bottom of the direct-push rods at each

'_111_ temporary well point location. Reagent will be delivered into the subsurface through the screen.
The temporary injection well points will be driven to depth. The screened interval is intended

for delivery of reagents into the saturated zone, assuming a depth to water of approximately 6

to 10 ft bgs. The depth to water will be measured in several of the monitoring wells at each
full-scale test location prior to placement of the temporary well points. The actual depth to water

at the time of injection will govern the placement of the injection screen. The entire screen

length is intended to be in the saturated zone. There will be approximately 96 temporary

injection point locations into the Upper Intermediate Zone (20 to 30 ft bgs) and 76 temporary

iniection point locations into the Lower Intermediate Zone (30 to 40 ft bgs). Following injection,

each temporary injection point will be abandoned by filling with bentonite chips, hydrating the

chips, and topping off with concrete.

2.6 Post-OxidantInjectionTestSampling

Three full-scale oxidant injection events (one event per month) are planned at [R Site 9

Intermediate. The tests will be ,;cheduled one month apart to allow for the collection and

analysis of groundwater samples.

Post-injection groundwater samples will be collected one to two weeks following the completion

of each oxidant injection ew:nt. The post-injection groundwater samples will be collected from

'llllmt
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the same wells used for the baseline samplJing,which include the 23 new monitoring wells, and 6

existing monitoring/injection wells (from tire pilot tests) (P-9-MWI03, P-9-MWI05, P-9-MWI06,

9EMW01, 9EMW03, and 9EMW04). The post oxidant injection samples will be analyzed for

the following parameters:

• VOC by EPA Method 8260B

• Dissolved Metals by EPA Method 6010B (aluminum, arsenic, antimony, barium,
beryllium, calcium, cadmium, chromium, cobalt, copper, iron, lead, magnesium,
manganese, nickel:, potassium, selenium, silver, sodium, thallium, vanadium, and zinc)

• Hexavalent chrommm by EPA Method 7196A

• SVOC by EPA Method 8270(3

In addition, groundwater samples will also be measured in the field for pH, temperature, specific
conductivity, dissolved oxygen, and oxidation-reduction potential using hand-held field
instruments and for ferrous iron and hydrogen peroxide using Hach test kits (or equivalent).

Post-injection groundwater contaminanl: concentration levels will be compared to the baseline

groundwater results to evaluate changes and to assess the effectiveness of the oxidant injection
test. Also this information will be used to determine temporary injection point locations that are

used for each subsequent oxidant injection event.

Z7 Investigation.DerivedWasteStreams

Tile project investigation-derived waste will be handled according to the requirements described

in Appendix A, Section 3.5 of the Final iProject Plans (IT, 2003).

'_lw,
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,_, 3.0 AnalyticalRequirementsandQualityControl

This section describes analytical methods, container and preservative requirements, and field and
laboratory quality control samples.

3.1 AnalyticalMethods

The following analytical methods will be used to obtain the data for pilot test operations:

• Test Methods for Evaluating Solid Waste, SW-846 (EPA, 1996) and Methods for
Chemical Analysis of Water and Waste (EPA, 1983):

- VOCs by EPA Method 8260B
- Metals by EPA Method 6010B
- Hexavalent Ctu'omium by EPA Method 7196A
- SVOCs by EPA Method 8270C

3.2 SampleContainers,Preservatives,andHoldingTimes

Sample containers, preservation, and holding time requirements will be according to the EPA

methods listed in Table 2, "Sample Containers, Preservatives, and Holding Times." Sample
containers for water and soil will be certified pre-cleaned according to EPA protocols.

3.3 FieldQualityControlSamples
Field quality control samples will be collected and analyzed during the project to assess the

consistency and performance of the sampling program. Field quality control samples for this

project will be collected in a.ccordance 'with Appendix A of the Final Project Plans (IT, 2003),
with the following modification to field duplicate collection.

3,4 FieldDuplicates

Field duplicate pairs consist of two samples of the same matrix (an original and a duplicate)

collected at the same time and location to the extent possible, using the same sampling

techniques. The purpose ,of field duplicate samples is to evaluate the homogeneity of

contaminant distribution in the sampled matrix. Field duplicate samples will be collected at a

frequency of 10 percent of the total samples, and will be analyzed for VOCs only.

3.4.1 Equipment Rinsate Samples

Equipment rinsate samples are used to evaluate the effectiveness of the decontamination

procedure and to identify potential cross-contamination during sampling events. Equipment

rinsate samples will be collected tbr nondisposable sampling equipment. For this project all
groundwater samples will be collected using dedicated sample tubing for each well, so

J_
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equipment rinse samples are..not necessary. However, if non-dedicated sampling equipment is

ever used, equipment rinsate samples will be collected once per sampling event to verify that
decontamination procedures are effective.

3.4.2 Trip Blanks

Each cooler containing water samples fbr VOC analysis will contain a trip blank. Trip blanks

are 40 milliliter, volatile organic analy,;is, vials of analyte-free water, which are kept with the
field sample containers from the time they leave the laboratory until the time they are returned to

the laboratory. The purpose of trip bla_:s is to determine if samples have been contaminated

with VOCs during transportation or sample collection. One trip blank is needed for one day

sampling of groundwater samples for "VOC analysis. Trip blanks will not be analyzed with
wastewater or soil samples.

3.4.3 TemperatureBlanks

Each cooler will he shipped with a temperature blank. A temperature blank is a sample container

filled with tap water and stored in the cooler during sample collection and transportation. The
laboratory will record the teraperature of the temperature blank immediately upon receipt of the
samples.

3.4.4 Matrix Spike and Matrix Spike Duplicate

The laboratory will analyze a matrix spike/matrix spike duplicate (MS/MSD) for every 20 water

samples collected during the field test period. In order for the laboratory to prepare a project-

specific MS/MSD, field personnel will collect extra sample volumes for water samples. Field

personnel will designate 1 sample per every 20 for MS/MSD analysis on the chain-of-custody
form. MSiMSD samples will be submitted for VOC analyses only. Waste samples and in-

progress monitoring samples will not be submitted as MS/MSD samples.
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4.0 DataValidation

All groundwater monitoring samples collected after the final round of oxidant injection will be
validated by an independent third• party validation company per the requirements of 3EN2.1

(SWDiv, 2001a). Samples collected fi_r baseline groundwater evaluation, intermediate oxidant

injection events and waste characterization will not be validated but will be re_?iewedby a Shaw

Project Chemist. Data will be validated at 90 percent EPA Level III and 10 percent EPA Level

IV. The validation will be in accordance 'with the EPA Contract Laboratory Program National

Functional Guidelines for Inorganic Data Review (EPA, 2002), EPA Contract Laboratory
Program National Functional Guidelines for Organic Data Review (EPA, 1999), and the QC

criteria specified in this document. Data will be validated and flagged with the following data
qualifiers:

• J qualifier denotes the analyte was positively identified, but the associated numerical
value is estimated.

• U qualifier denotes the analyte was analyzed for, but not detected. The associated
numerical value is at or below tile reporting limit.

• R qualifier denotes the data are unusable due to deficiencies in the ability to analyze
the sample and meet QC criteria.
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Table 1
Summary of Field Sampling and Analysis

Number°f I Numbe'rofQC I Analysis DescriptionLocation FieldSamples Samples

BaselineGroundwaterSampling

GroundwaterPlume 29 Tripblanks VOC(EPA82609) 23newmonitoringwells,and6
Delineation existingmonitoring/injecfion

3 Fieldduplicates SVOC(EPA8270C) wells(frompilottest)
(VOCsanalysisonly
andc_)llectonlyif HexavalentChromium(EPA
enoughwateris 7196A)

available) DissolvedMetals(EPA60109)

1 MStMSDpairper 20 ORP,pH,temperature,dissolved
samplescollected oxygen,andspecificconductivity
(collectonly ifenough (fieldmeasurement)
wateris available)

Ferrousiron(fieldmeasurement
- HachKit)

HydrogenPeroxide(field
measurement- HachFieldkit)

PostOxidantInjectionGroundwaterSampling

PostOxidant 29 Tripblanks VOC(EPA82609) Collectgroundwatersamples1
Injection to 2weeksaftereachof three
Groundwater (3events) 3 Fieldduplicates SVOC(EPA8270C) oxidantinjectionevents

Monitoring (VOCsanalysisonlyandcollectonlyif HexavalentChromium(EPA Sampleswill becollectedfrom:
enoughwateris 7196A) 23newmonitoringwells,and6

available) DissolvedMetals(EPA6010B) existingmonitoring/injection
wells(frompilottest)

1MS/MSDpairper 20 ORP,pH,temperature,dissolved
samplescollected oxygen,andspecificconductivity
(collectonly if enough (fieldmeasurement)
wateris available)

Ferrousiron(fieldmeasurement
- HachKit)

HydrogenPeroxide(field
measurement-Hach Fieldkit)

EPAdenotesU.S.EnvironmentalProtectionAgency

ORPdenotesoxidation-reductionpotential

SVOCdenotessemivolatileorganiccompound

VOCdenotesvolatileorganiccompound
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Table 2

Sample Containers, Preservatives, and Holding Times

Analytes Method I Container" I Preservative I HoldingTime

Water

VOCs EPA82601:3 Three40-mLvials, HCItopH<2 14days
Teflon"M-linedseptum Coolat 4+_2°C

DissolvedMetals EPA60101:3 500mLHDPE HNOato pH <2 180daysfor allmetals

HexavalentChromium EPA7196A 250mLHDPE Coolat4+_2°C 24hours

SVOC EPA8270C Two1-LiterAmber Coolat4+_2°C 7 daysto extraction
glas,.;jars, 40daysforanalysis
Teflen"_4-1inedseptum

•._denotesdegreesCelsius
EPAdenotesU.S.EnvironmentalProtectionAgency
HCIdenoteshydrochloricacid
HL)PEdenoteshigh-densitypolyethylene
HN03denotesnitricacid

mLdenotesmilliliter(s)
SVOCdenotessemivolatileorganiccompound
VOCdenotesvolatileorganiccompound
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